~e o s y of renewal processes has been used to study the effectiveness of three continuous sampling schemes, when the quality of the successive units in a continuous production process follows a two-state time-homogeneous Markov chain model which comprises the iid Bernoulli model considered by Dodge. The average outgoing quality and operating characteristic? functions have been formulated and some numerical results have been given when the seriai correlation coefficient of the Markov chain is assumed to be known a pn'on'..
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Assumption 3 : . The inspected unit that is found to be nonconforming is replaced by conforming unit.
t Let a + = 6. Then p = a 6-' is the long run proportion of nonconforming units. In fact, (p,q) (where q = /?a-' ) is the stationary distribution for the transition probabilities in Eqn (1) . The permanent (b = (1 -6) is the serial correlation coefficient between Xn and Xn + , (n 2 0) provided the stationary distribution is taken as the initial distribution.
With the assumption that P[& = 11 = 1, together with the strong Markov property of the MC essentially im@ies that completion of an implementation of a continuous sampling plan (CSP) is a recurrent event. That is, the point at which qX, = 11 = 1 is a regenerative point where renewal takes place. Observe that a renewal process is regenerative.
We make it a convention that, the zeroth unit is not counted in the computation of average outgoing quality (AOQ) and operating chatacteristic (OC).
FORMU1,ATION
A CSP (CSP-1 or CSP-2 or MLP-2) is imposed on the production line. The CSP starts at item & = 1 with full inspection until a success run of length r of coforming units are observed1 and then the manufacturer switches to fractional sampling. Let TI be the number of units produced during the first full inspection period. We have Similarly, let MI be the number of units produced during the subsequent fractional sampling. The stopping time finder fractional sampling varies from one sampling plan to another.
Procedures of CSP-1, CSP-2 and MLP-2 have been described in ~o d g e~, Dodge and orr re?, and Lieberman and Solomon4. CSPs are used when the production is continuous and the formation of inspection lots for lot-by-lot inspection is artificial or impractical as in manufacturing industries like (i) ammunition loading and component manufacture, and (ii) confectionery and food industries.
'rhe objective of CSPs is to guarantee a limiting value of AOQ called average outgoing quality limit (AOQL). The concept of continuous sampling inspection and the mathematical basis for CSP-1 were first presented by ~o d g e~. He studied the behaviour of CSP-1, CSP-2 and CSP-3 under the assumption of statistical control (i.e., the probability of finding a nonconforming unit is constant over the time axis). The procedure of CSP-1 is as follows: The striking features of this plan are, (i) its heavy dependence on the occurrence of a single nonconforming unit which may be isolated, and (ii) the assumption of statistical control which is totally unrealistic.
The abrupt change between 100 per cent inspection and fractional sampling inspection may lead to difficulties in personnel assignments in the administration of the inspection process. Fofexample, in a very complicated and expensive item such as an aircraft engine, this transition may require major readjustments. Continuous sampling of the units produces renewal cycles (cycle is the period where full inspection begins to the epoch and is reverted again to full inspection). In each cycle we observe a pair of random variables ("I;. M,)
Note that U$ is the number of units produced in the jth renewal cycle.
It is also observed that, there is an unobservable random variable which is associated with q; where V, is the number of uninspected outgoing nonconforming units in the jth renewal cycle. Let t be the length of a production run and N, is the number of renewal inspection cycles completed in the production run of length t: Then {N,,t 2 0) forms a discrete renewal process. Divide the discrete interval 10, t] into N, renewal intervals and a possible incomplete (N, + 1)th interval ISNt, 11 where Let V, be the number of uninspected outgoing nonconforming units in [SNt, 11. V, is also unobservable like %. It is necessary to distinguish a natural renewal interval and the last incomplete one, because of the different probability structures of the two.
The above formulation is based on yangs. We now define :
By the strong Markov property of {X,,n 2 0), { Y j 2 I), { q j 2 I), .
{ M j j 2 I), {Wj j I I), and {V,,t t 1) are iid sequence. Hence by strong law of large numbers and by renewal theory we have
We now define OC (1) 
Hence
Oe(2) = E(IM,)IE(W,)
It must be nated that, under Markovian assumption, the AOQ and other expressions of a particular. CSP wouid depend on the type of fractional sampling procedure used (such as systematic sampling and probability sampling procedures). It should be pointed out that random sampling in CSPs for Markovian production processes seems absolutely %tractable for any mathematical discussion. Using systematic sampling procedure (it involves inspecting every kth unit from the flow of pmducts in the production line), the expressions for E(V,), E(Wl) and E(M,) are found a able 1) (for derivations see Sampath Kumar and Ftajarshi6).
TaMe 1.
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NUMERICAL RESULTS
In this paper CSP-1, CSP-2 and MLP-2 were chosen for illustration. For a given r and k Table 2 C o l l y p r b e d~0 Q~n h r c r~~t r s p l o r k = 7 w h & a r t l 0 0 m~~e a m d c l l unrestricted AOQL values of CSP-1, CSP-2 and MLP-2. We observe that for large values of r and small values of k (for example, k = 5 and r = 15), there is no significant difference in the AOQL values for small departures of S from unity. At the same time, for small values of r and large values of k (for example, r = 10, k4= l l ) , there is significant difference in the AOQL values for small departures of 6 from unity.
Hence, for large values of r and small values of k, one may conclude that CSP-1, CSP-2 and MLP-2 are robust; whereas for small values of r and large values of k, they need not be robust.
To compare the per cent of total production accepted on a sampling basis for 1 per cent AOQL and k = 10, a comparison of OC(2) values for 6 = 0.50, 1.00 and 1.10 is provided in Table 3 . For 6 < 1, k = 10 and 1 per cent AOQL we find that for p < pt (the maximising value of p for which 1 per cent AOQL is attained), OC (2) is highest in MLP-2 and least in CSP-1; whereas for p > p*, OC (2) It may be remarked that whkn one carries out the data analysis to assess the validity of the Markov model, estimate of the dependence parameter (see Sampath Kurnar and Rajarshi6) would automatically be available.
